Effect of In Ovo Zinc Injection on the Embryonic Development and Epigenetics-Related Indices of Zinc-Deprived Broiler Breeder Eggs.
The role of in ovo zinc (Zn) injection in improving the embryonic development in eggs from Zn-deficient hens, via epigenetic and antioxidant mechanisms, was examined. A completely randomized design involving a 1 (the non-injected control) + 1 (the injected control with sterilized water) + 2 (Zn source) × 2 (Zn level) factorial arrangement of treatments was used. The two injected Zn sources were inorganic Zn sulfate and organic Zn-lysine chelate with a moderate chelation strength, and the two injected Zn levels were 50 and 100 μg Zn/egg. In ovo Zn injection decreased (P < 0.05) embryonic mortality, and increased (P < 0.05) hatchability and healthy chick ratio. In ovo Zn injection increased (P < 0.05) embryonic tibia Zn content, but had no effect (P > 0.05) on copper (Cu)- and Zn-containing superoxide dismutase (CuZnSOD) activities and metallothionein IV (MT4) levels or their mRNA expression levels and malondialdehyde (MDA) levels in the embryonic liver. In ovo Zn injection had no effect (P > 0.05) on the global level of DNA methylation or DNA methylation and histone 3 lysine 9 (H3K9) acetylation levels of the MT4 promoter in the embryonic liver. However, the organic Zn had higher (P < 0.05) levels of DNA methylation and H3K9 acetylation than inorganic Zn. These data demonstrate that in ovo Zn injection improved the embryonic development, and the organic Zn was more effective than inorganic Zn in enhancing DNA methylation and H3K9 acetylation in the liver MT4 promoter, but the precise mechanisms require further investigations.